PREFACE
In the twenty years since the first edition of " Theory and Cal-
culation of Alternating Current Phenomena" appeared, elec-
trical engineering has risen from a small beginning to the world's
greatest industry; electricity has found its field, as the means of
universal energy transmission, distribution and supply, and our
knowledge of electrophysics and electrical engineering has in-
creased many fold, so that subjects, which twenty years ago could
be dismissed with a few pages discussion, now have expanded
and require an extensive knowledge by every electrical engineer.
In the following volume I have discussed the most important
characteristics of the numerous electrical apparatus, which have
been devised and have found their place in the theory of electrical
engineering. While many of them have not yet reached any
industrial importance, experience has shown, that not infre-
quently apparatus, which had been known for many years but
had not found any extensive practical use, become, with changes
of industrial conditions, highly important. It is therefore
necessary for the electrical engineer to be familiar, in a general
way, with the characteristics of the less frequently used types
of apparatus.
In some respects, the following work, and its companion vol-
ume, "Theory and Calculation of Electric Circuits/7 may be
considered as continuations, or rather as parts of " Theory and
Calculation of Alternating Current Phenomena." With the 4th
edition, which appeared nine years ago, "Alternating Current
Phenomena" had reached about the largest practical bulk, and
when rewriting it recently for the 5th edition, it became necessary
to subdivide it into three volumes, to include at least the most
necessary structural elements of our knowledge of electrical
engineering. The subject matter thus has been distributed into
three volumes: "Alternating Current Phenomena," "Electric
Circuits," and "Electrical'Apparatus." -
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